IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re PATENT APPLICATION of 
Kyeong-mo KOO et al. 

Serial No.: [NEW] Mail Stop Patent Application 

Filed: October 17, 2003 Attorney Docket No. SEC. 1034CIP 

For: METHOD OF FORMING COBALT SILICIDE FILM AND METHOD OF 

MANUFACTURING SEMICONDUCTOR DEVICE HAVING COBALT SILICIDE 
FILM 

CLAIM OF PRIORITY 

U.S. Patent and Trademark Office 
201 1 South Clark Place 

Customer Window, Mail Stop Patent Application 

Crystal Plaza Two, Lobby, Room 1 B03 
Arlington, VA 22202 

Sir: 

Applicants, in the above-identified application, hereby claims the priority date 
under the International Convention of the following Korean applications: 

Appln. No. 2002-0063567 filed October 1 7, 2002 

Appln. No. 2003-0066498 filed September 25, 2003 

as acknowledged in the Declaration of the subject application. 

A certified copy of KR 2002-0063567 is submitted herewith. A certified copy of 
KR 2003-0066498 will be submitted in due course. 



Respectfully submitted, 
VOLENTINE FRANCOS, PLLC 




Adam C. Volentine 
Registration No. 33,289 

12200 Sunrise Valley Drive, Suite 150 
Reston, Virginia 20191 
Tel. (703)715-0870 
Fax. (703) 715-0877 



Date: October 17, 2003 




This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 
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* ^31 ^"71 ^°fl #^ ^ M^M: 

2= sj-o} c^-J- cg<*o} jn-g-^ ^tjJ- ^ ^^M" ^71^ #7)1 

<4; ^-7] *fl2 <l*1el^-g- ^<8*H A <M Cfo] ^^Afo)= nj-o] ^ 
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#e]A>olc A}-g-S}^ tiViE^l^H XI {Method of manufacturing 

semiconductor device Using salicide process} 

<3> iVc^j ^^7]- JL^Sj- ^ol] Oj-ej- ^ A£.joj TflojB ^d#ol ^sjji 

, °Hl ^ 7|MH ^*J-c) ^7>*Vcf. B£«r, A oM H^^l^E^ # 
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<4> uJ-eM, ^7} 7>i*J--g- #±X\7]$= ^Jo] Il^sH o}^. >y-7l Tfl °1B 

= (self-align silicide : salicide) ^°1 ^e) A>^-£]j7 

= eflO] cg<*jo} ^.^] n). <£b\A}o)£.^& tg^is. lfJ-lgO.3. ^l^^^f. 
<6> o)Q± gg- A 0 V 7] ^-^A>ol^ ^6J| =4*0.3. oL-fr*^, ^ 

^4 ^ £r£<HH£. ^^7>^*V jsn£H(Co)* ^3 A>-g-^ji 014. 

^^Z^ RF i^E^ AlZ^^o] Of. O] ^A1>0Z]-J2|- RF ^E.]^ 

<7> ^7l ^AlAlZ^-o] ^5}^ ^ti^ RF ^E^ Alz]-^-^o] ^S}^ 

^1 IHJ^ *Hr#°l ^^^(resputtering)^ 0 ! sH^m^l tg^:g ^5: 54,3. 
<8> nj-efA^ ^ 7 )<z\. ^o] ag^Q 43 av 7 j ^^/c^o) eg 
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3 «*Hr ^ ^A>o]^ ^-g- A>-§-§>^ 
*}<>) ^S«o V ^* 

<10> save ^^A>ol = ^ j^cf oj^ ^ 0. S fgAj^. ^ *V 

AlAlz| nV°- ^Tjlsf; ^4-°- ^ofl ZL-g-^ * 

Tfl^lH ^ ^ 4li/^£fl<y <3<*H1 S.^ ^^Aj-olc BVol ^ A^ s) ^, _ AV 7 j £ls - 

^SlA>o]^ nVo] fgA^ cg^^- ^S>j*> <^cq ^o.^ ^ ^3gnKg- ^ 



17-6 



1020020063567 ^ <£t\: 2003/9/5 

JL, 200 - 3002, ^S. +)Af>}^ v}^*}*], av 7 ] ^^m-o. e^^o] ^ 

^*Rr ^ <=>1 «>^^H, A oM ^^Sl^^r ^ 450-500 ^£^1 

^ RTSCrapid thermal salicidation)^ -r*J^]-Jl, #7l ^12 ^ej^^ 

^ 750~900°C^ -H^H RTSCrapid thermal sal icidat ion)^-8: ^*Rr 
7^0} tifeJ-^^cf. AV 7 ] £ ^ ^^Aj-ojc n>ol <§A^ cgctf^ ^^*V <*j o] ^o. 

<12> ^. #^A>olc ^-g- A>-g-^ S ^ Xl^)±.7}S) 

*IS.$)7}$:6\] ^£ TllojE ^ ^ dii/ =Eflo] cgcdofl 0}^: #7l ^ii)A} 

200 - 3002L ^5. ^^^z|oV^ ^<5H=- ^-Tjll- ^HlfVcf. 

#^H=^<H1 aJ^^: #71 Jl-§-^ Aj.J=Lofl ^3§qV^ 

<14> o]*)., ^JjL-g t^s}^ a. i^O} *V ^A} <^H cfl^fl 

17-7 



1020020063567 #^ 2003/9/5 

^r^lSAi, ti>£^l TflolB ^ ^/^eflo] cg^ofl o}jf + 

9X^. °1 S^^T ^^*>^, ^^171^(10)^1 711 °1H 

2^(14), TllolH 5^#(16)* ^x>^o.5. *^<y ^^z^^ 

» ^l^^*}^ A o V 7l TllolB o^ttiofluV S^K^ i3llo]^(18)l- ^ 

711 °1B. ^^(G)-i: *§^W. A o v 7l ^^91 711 ^(G)# 
*}°1 A oM al£^ll 71^(10)^1 -£^11-^21 ol-g.^ ^oi^o^ TflojH ^(G)^ 
^al^sl^ «3^°fl ^/^ell«y^^ (20)^1 ^^^4. £°1 ^£^71^1 

TlM^^KG) % ^/^-ell < ?l c §^(20)ol ^^51^, ol* ^-elAfolc ^ 

7fl°lH ^q-(G) ^ db^/JE. 211^1^^(20)31 ^<H1 -^^^1^. 

AV^-rt^ ^1 71^1-71 31*1 ^ O.S^ , ^Al^lZl-nlol ^^^rf. ojnfl ^-XJzJvg. 
^ 120°C ^£31 %^(H 2 S0 4 )4 4^7> 6 : 1^1 «1#5. £^-s|<H 5U^r -g-^jofl 
580 ~ 6205: ^91 711 o]h #^-(G) ^ ^^/=^^1 <g«H20)°] fa]^ 
al£^l7l^:(10)-i: #e ^ HF^ H 2 0# 100 : 151 *)-&g. 5^*1^ <b]z]-ofl-g- a>-§- 
*M, 200 - 3003: 3J2E ^4*Hr ^^*>J1, ^1^Jl^71- 7># 3<>1\+ ^z]- 

A l^ ^ 2503: ^2fl 7l#Sl ^AIAIZ]-^ ^ ^jT}. ^^Sl Al 
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zj-^o.^. 01 100^ ^S. ^z^}^ o.^ ol^o.^ *))^£.^7\ RF 

7^ &^)^f-ol ^<5>7fl S]&Ch 4^1, £ ^ 2: 

^€ ^ 5£*r ^4*}^, RF ^B]^ ^Z^- ^f-O.^*] i£ 

^*Rr 4^#o] ^E)A>ol = ^. ^A] « 0 1-^^- ^ oljl, 

^^AfolcnV^ ^ olTll 

*fl2 #31^, ^l^^-^o] 711 o]e ^(G) ^ ^i/^efl<y^^ 

(20)* 5L^tb ^£^7]^ iS^B^CCo, 22) ^ eIeHt 2)3KKTiN, 24) 

°1 ^7} £ 2^1 IE^sH oicf. o] Aj-Efl 7 |- #^1*1 ^ 

^*>^, ^i^-(G) ^ ±i/ <^«(20)# £ti> *>51*fl7l#aoH 

4^^H ^, TllolH ^l^-(G) ^ 4ii/=efl^l <3<3(20)-§r lft> te^l 

7l^:(10) ^afl ^-#<y ^^(22)* ^ ol s^-edV(22) 

-8: ^ 150A 2) ^v\]S. #^3°J ofl* »<H, Jg-m ^ 

*i ^Ef^-^5j-nV(24)^. ^3)- ^*Vtf. ol E) Ej-^j- ^3}-^(24)£r 0>s^ 7 ]-> 1 ( Ar ) 

^ H^7>^(N 2 )1- 1 : 0.1 - 1 : 2^ £^ 7>i# ^V-g-^H ^ 100 A 

^JE^ ^l5L #af ^ °H, ^2^(24)^ Ej E}- 

tet ^SKKTiNHl wjsfl e^e]-^-o] e]eHt E]Ef^- ^sKMTi-rich 

TiN, 26)* ^--g-SRr HI , oj^ ojJpi ^e) a>o]h.s1-o] ^^>7> ^ 
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(CoSi, 26)5H ^^o] *\)7]Q 5= 3 o)] iAlsjo] o^cf. o] 

^7} ^Ml^) H^*}^, ^7} A}2 ^Sfl- ^ofl 1 

^WS, TflolB ^i^-(G) ^ 4i^/£Leflo]^^o) ^-«.ofl 

H ^^A>olc(CoSi, 26)^ol *$<%&t±. <$7}*] ^*$t>}±: afil °J*13^£: 

ej= 450 - 500°C^ ^ ^£<H)^i^ RTSCrapid thermal salicidation)^# 

^tr^. °H, #71 ^ V S^(22) ^ 0 H1 ^-71 ElEj-^- E)E]-^- ^SK> 

(24)^r ^^(Capping layer^S ^-§-^H #7l l^el^Al 3.^^(22)2) 
S^H S^^AH^CCoSi, 26)^ ^ ^r-S-^Sl- *lH*Hir 

^^■i" €*=h tb^, ^"71 3tB'4(22)^r 1*1 #7] ii/ 

^^o]^^(20) ^ 711 o]e ^^"(G)-i- ^*Rr TllolH 51 ^ 

°1^^^ -£^#^)^r t>-§-*H 3tB 2L^elA>oic tq-( Co Si , 26 H 

4. °1°H, *fll 1^3^ ^ 51 ^S]A>ol^.nl- (CoSi> 26) ol ^^51^1 

^ ^, TllolH ^i^-(G) A o VJ f ^ i^/=Eii<y ^«^-g- ^i^*v u^*]^ 
°fl ^H^(22), ElE}^ ^5mH24)* 4]zM- #*fl ^Ti^t}-. o] nfl a}-§- 

^14 #31^, ^"71 ^13 #711^ ^32f#o] ^^-E S.^- ^e)A>ol = nV( CoSl) 

26H1 *fl2 1*13^* ^l^r^ S^B nf°l ^e]AVolc(CoSi 2 . 26)^°1 

£)<H ^-^A>o]c^.^^ ^l^ol ^7} S. 4°fl olcf. Ol AVEfly]- 

^Ml^l ^7l *113 #71] si ^52f# ^-ofl ^12 l^e) ^g- 
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^s^, #7l S^-H 2.^ ^e^H-EL(CoSi, 26)^ iH^H tM -^e)x> 
°lS.(28,CoSi 2 )«- <^7]*\ ^*Kr ^12 <I*i£)^£: ^ 

750~900°C^ Jl^roll^^ RTS(rapid thermal salicidation)^* ^*8th=h ^ 

^m-e t}o] ^a\o}b. ^-(28,CoSi 2 )^ s\3L, ^-e]A>o)c ^ 

<20> ojsq- ^-o] ^5fl7l^°1 RF A]Z]vg- ^ oj^ 

3tH #5lA>ol = D|- tg^A] « 0 V*1^ ^ J7, ^3§a|o.^ B) 

^ ^ *m am. 
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1] 

#7] i-§"^ ^#*Hr #31 

^•71 ^cH *U 1^^^^* *1<8*H #7] 711 °1H ^ ^/J= 

^-S- ^ ^^M" *H7i*Rr ^Tilsf; 

#71 #°fl ^2 -g^el^^- ^*8*M #71 Cfol ^^A>ol£L BVol 

£^l4l7l-Sl ^l2: U o V ^ . 

2] 

*)U %H1 ^^Ai, a o V 7 ) -^Alz^ 

#71 TllolH ^ ^ i^/JEleil*} ^<*j ^Vofl ^£ 7f^A_^DVA *H7i*l-7l 
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3] 

^ 200 ~ 300^ ^z^Rr ^-g- ^Afo]j= ^.g. A}-g-S}^ 
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ef 450~500°C£] ^ ^Eofl^^l RTSCrapid thermal sal icidat ion)^ 0.3. 

7] 

*fli %H1 fl^W, #71 all 2 

^ 750-900°C^ 3!£:°1M RTSCrapid thermal sal icidat ion)^-^^- 
8] 

*fll *oHl #71 fit ^SlAj-ol= d|o) fg#^ cgo^ eg erf o} 

E*U^*>Sl ^11S« 0 >^. 
9] 

«V3E.^l7l^ofl «S^€ Tllole ^ ul c^jol cg^o)] 5U°1*|: 
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^7} *§^*}7] ^tb °1 3*3-2.3. #7j 7flo]H 3^ ^ ^ 

eflo] <3<*H 200 ~ 300^ ^3E. ^^z|^-|- #31* ^t>lt!: 

^ #eMH^*3* «Vi^l4i^ ^l3:«o v ^. 

10] 

711 °1H 3^- * i^/^efl^^^ol 7l^r 3^4) ji-g-^ 

^"71 ^<4-§- ^*Hr ?A^r l^^^LS. S>fe ^Z)*}o]B. 

*3^ir A>-g-^ «K£3]£:7l-£] 
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